Introduction
Pigeonpea (Cajanus cajan (L.) Millsp.), also known as red gram is a nutritionally rich and an important grain legume belonging to the Cajaninae sub-tribe of the tribe Phaseoleae under sub-family Papilionoideae of family Leguminosae. It is known to be originated from India (Van der Maesen, 1980) . It is one of the high protein food legumes of rainfed tropic and sub-tropic environments. Pigeonpea is a hardy crop which shows tolerance toward heat and drought though it is having susceptibility toward extended cold and water Seed and pod development is one of the important stages affecting the yield potential of a plant. Number of seeds per pod and pod length are some important yield attribute. Cajanus cajan has immense diversity in term of these traits. LEA (late embryogenesis abundant) gene family members are known to accumulate in seed and pod during several stresses and seed development. In this study we have tried to find out total number of LEA genes present in Cajanus cajan, and their phylogenetic analysis to search for the structural homologs. In this study also tried to build the heat map showing the expression level of these genes. It was found that some of the LEA gene family members viz C.cajan_17192, C.cajan_21717, C.cajan_37355, C.cajan_43531, C.cajan_ 10424, C.cajan_10963, C.cajan_03928, C.cajan_20859, C.cajan_31323, C.cajan_06188, C.cajan_14597, C.cajan_35463, C.cajan_09914, C.cajan_ 09556, C.cajan_29204, C.cajan_04295, C.cajan_45355, C.cajan_00461 and C.cajan_21796 were showing up regulation in reproductive mature seeds and pods. These LEA gene members may play important role in seed and pod development in pigeonpea.
logging. It has diploid genome with 11 pairs of chromosomes (2n =2x= 22) and the estimated genome size is 833.07 Mbp (Varshney et al., 2012) .
Many factors are accountable for stumpy productivity; like lack of superior cultivars, susceptibility toward the various pest and diseases. Proper agronomic practices have been equally important in this regard. Besides this there are many morphological characteristics which significantly hamper the yield.
Number of pods per plant, pod length and number of seeds per pod are some of them. Thus, optimization of all these factors will help us in attaining higher yield.
Seed development is one of the largely multifaceted genetically regulated as well as metabolically active process in the plant life cycle. Ultimately seeds are the final outcome of plants life cycle.
Many studies have been performed to understand the metabolic and hormonal involvement and changes during the seed development stages in legume which concerning about synthesis of carbohydrates, protein, lipids and other metabolites and their proper processing and partitioning as the form of assimilates. In case of pigeon pea it is observed that the seed development processes may require 25 to 35 days from the day of anthesis to maturation, this time period varies based on the genotype and the moisture content in the mature seeds. During seed development the proteins and soluble sugars play significant roles to getting hold of desiccation tolerance in the seeds.
During last stage of embryogenesis a group of hydrophilic proteins known as Late Embryogenesis Abundant (LEA) proteins accumulates. These proteins are also found in vegetative tissues during heat and drought condition. Due to its extensively wide range distribution from algae (Honjoh et al., 1995) to angiosperms in the plant kingdom shows its significant role in the plants during different response.
These proteins are not only coupled to water deficit caused by environmental changes but also to water constraint created during plant development under optimal growth conditions, such as during development of seeds and pollen grains, or some stages of shoot and root development (Colmenero-Flores et al., 1999; Vicient et al., 2000; Sheoran et al., 2006) .
Biotic stresses such as drought, salinity, osmotic, cold, and freezing temperatures construct cellular water deficient condition, which escort to the gathering of a collection of exceedingly hydrophilic LEA proteins (Battaglia et al., 2008; Bies-Etheve et al., 2008) ; Hundertmark and Hincha, 2008) . Some of the LEA proteins are also involved seed germination to advancement into seedling growth.
The majority of the LEA proteins recognized till now belong to hydrophilins. It is well and extensively distributed protein group containing high level of charged amino acid residues viz., glycine, alanine, serine, or threonine and lack of tryptophanes and cysteines (Garay-Arroyo et al., 2000) .
In pulses investigation of LEA protein was done based on conserved amino acid sequences and seven groups named as LEA1 to LEA7 were identified. Though LEA protein was studied in pluses including Cajanus cajan, Phaseolus vulgaris, Vigna sp. but individually extensive study in Cajanus cajan LEA genes was lacking. In this study we tried to identify and characterized all LEA genes present in C. cajan and also to analyse their expression pattern.
Materials and Methods

Genome wide identification of LEA genes in C. cajan
The protein sequence of LEA genes were downloaded from LIS (Legume information data base) database. We searched the LIS database using 'LEA' as key words and mRNAs as well as polypeptide sequences were downloaded in fasta format.
Phylogenetic analysis to search homologs of LEA gene
Multiple sequence alignment was performed to the protein sequences of all LEA gene via MEGA10 software to build the phylogenetic tree for all LEA protein in Cajanus cajan.
Expression pattern analysis of LEA family genes using gene expression atlas
Expression atlas of C. cajan developed by Pazhamala et al., (2017) from 10 tissues of a C. cajan cv. Asha and was used to visualize the expression profile of all LEA genes in different tissues. The gene expression data in the form of FPKM values of each selected genes was filtered from the gene expression atlas and used for the preparation of heatmap using 'R' script.
Result and Discussion
A set of 82 LEA proteins were identified through the search option from LIS database in C. cajan. The information such as chromosome name, start and end position, domains present, their function are provided in These LEA genes may be of primary important for transformation of reproductive immature bud and reproductive immature seed to reproductive mature bud and reproductive mature seed ( Fig. 1 and 2) . 
